
Data Display System for Efficient Display Using XML 

[0001] This application is based on Japanese Patent Applications Nos. 2003-307107 
and 2004-033526 filed with Japanese Patent Office on August 29, 2003 and February 10, 
5 2004, respectively, the entire content of which is hereby incorporated by reference. 
BACKGROUND OF THE INVENTION 
Field of the Invention 

[0002] The present invention relates to a data display system, a data output 
apparatus, an image forming apparatus, a data display apparatus and a data display 

10 program. More specifically, the present invention relates to a data display system, a 
data output apparatus, an image forming apparatus, a data display apparatus and a data 
display program for displaying and outputting data of a WEB page and the like using a 
data definition file such as XML (extensible markup language) and a style definition file 
such as XSLT (XSL (extensible stylesheet language) transformations). 

15 Description of the Related Art 

[0003] Conventionally, a technique of transmitting data from one device to another 
device in a network environment and displaying the data there has been known. By 
way of example, such a technique is employed in a system in which a device status is 
transmitted from the device of interest to a PC (personal computer) connected to a 

20 network and the status is displayed using a browser software on the PC or the device 
status is determined. 

[0004] When a display is to be given in such a system, language for display or items 
to be displayed may be changed. When WEB pages are described in HTML (hypertext 
markup language), pages described in HTML language-by-language and item-by-item to 
25 be displayed are stored and necessary page or pages are transmitted upon request. 

When WEB pages are described in XML and XSLT, a plurality of page sets of XML 
and XSLT are prepared, stored in a server or the like, and necessary pages are 
transmitted upon request, as in the case of HTML. 
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[0005] In a system in which a PC connected to a network displays or sets a status of 
another device connected to the network, every time a user requests to change display 
language, it is necessary to transmit an HTML page or the like prepared in the requested 
language. 

5 [0006] Similarly, when XML and XSLT are used, it is necessary to transmit the 
object XSLT and XML upon request. 

[0007] In connection with the above described technique, Japanese Patent 
Laying-Open No. 2002-175297 discloses a technique in which a plurality of information 
resources are arbitrarily defined in accordance with an object of management and 

10 displayed on a WEB browser. 

[0008] The conventional technique described above, however, has a problem that a 
large number of files must be downloaded at the time of display (or a change of display). 
Further, it is necessary to prepare in advance a plurality of different files (for example, 
files in each of a plurality of languages), and therefore, there is a formidable burden on 

15 the user to prepare and maintain the files. 
SUMMARY OF THE INVENTION 

[0009] The present invention was made to solve the above described problem, and 
an object is to provide a data display system, a data output apparatus, an image forming 
apparatus, a data display apparatus and a data display program that can reduce the 
20 amount of data necessary for display and can alleviate the burden on the user of 
preparing and maintaining the data. 

[0010] In order to attain the above described object, according to an aspect, the 
present invention provides a data display system having a client computer and a server 
connected through a network, including: a first memory storing a plurality of data 
25 definition files of a first type defining contents of data to be displayed on the client 

computer; a second memory storing a data definition file of a second type defining, as 
data, file names of the data definition files of the first type; a third memory storing a 
style definition file, defining a style for displaying a data definition file, and switching a 
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file to be displayed among the plurality of data definition files of the first type by using 
the data definition file of the second type; and a display displaying data on the client 
computer using the files stored in the first, second and third memories. 
[0011] According to another aspect, the present invention provides a data output 
5 apparatus performing at least one of display output and external output of data, 

including: a first memory storing a plurality of data definition files of a first type defining 
contents of data to be displayed; a second memory storing a data definition file of a 
second type defining, as data, file names of the data definition files of the first type; a 
third memory storing a style definition file, defining a style for displaying a data 

10 definition file, and switching a file to be displayed among the plurality of data definition 
files of the first type by using the data definition file of the second type; and an output 
equipment outputting data using the files stored in the first, second and third memories. 
[0012] According to a further aspect, the present invention provides a data display 
apparatus displaying data downloaded from a server, wherein the server stores a 

15 plurality of data definition files of a first type defining contents of data to be displayed, a 
data definition file of a second type defining, as data, file names of the data definition 
files of the first type, and a style definition file, defining a style for displaying a data 
definition file, and switching a file to be displayed among the plurality of data definition 
files of the first type by using the data definition file of the second type, the data display 

20 apparatus including a receiver receiving a file necessary for display among the data 

definition files of the first type, by using the style definition file and the data definition 
file of the second type, and a display presenting a display using the file received by the 
receiver. 

[0013] According to a still further aspect, the present invention provides a data 
25 display program displaying data downloaded from a server, wherein the server stores a 
plurality of data definition files of a first type defining contents of data to be displayed, a 
data definition file of a second type defining, as data, file names of the data definition 
files of the first type, and a style definition file, defining a style for displaying a data 
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definition file, and switching a file to be displayed among the plurality of data definition 
files of the first type by using the data definition file of the second type; the data display 
program causing a computer to execute a receiving step of receiving a file necessary for 
display among the data definition files of the first type, by using the style definition file 
5 and the data definition file of the second type, and a display step of presenting a display 
using the file received in the receiving step. 

[0014] The foregoing and other objects, features, aspects and advantages of the 
present invention will become more apparent from the following detailed description of 
the present invention when taken in conjunction with the accompanying drawings. 
10 BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] Fig. 1 represents a configuration of a network system in accordance with 
one embodiment of the present invention. 

[0016] Fig. 2 schematically shows flow of information transmitted from MFP 100 to 
PCs 300a and 300b shown in Fig. 1 . 
15 [0017] Fig. 3 is a block diagram representing a hardware configuration of MFP 100 
show in Fig. 1. 

[0018] Fig. 4 is a block diagram representing a hardware configuration of one of 
PCs 300a and 300b shown in Fig. 1. 

[0019] Figs. 5 and 6 show specific examples of a language data file Dl recorded in 
20 MFP 100. 

[0020] Fig. 7 shows a specific example of a setting file D2 recorded in MFP 100. 
[0021] Fig. 8 shows a specific example of a style definition file D3 recorded in MFP 
100. 

[0022] Fig. 9 is a flow chart representing a process executed by software of a 
25 browser installed in PC 300a or 300b. 

[0023] Fig. 10 shows an exemplary display on a display portion 303 of PC 300a or 
300b. 

[0024] Fig. 1 1 shows a specific example of a language selection list (menu) 
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displayed on display portion 303 of PC 300a or 300b. 

[0025] Fig. 12 represents style information to display the language selection list 
shown in Fig. 1 1 . 

[0026] Figs. 13 and 14 represent information of files contained in a folder of a hard 
5 disk. 

[0027] Fig 15 shows a specific example of a setting file to select the file of Fig. 13 
or Fig. 14. 

[0028] Fig. 16 shows a specific example of an XSLT file by which the file of Fig. 13 
or Fig. 14 can be selected through the setting file of Fig. 15. 
10 [0029] Fig. 17 represents examples of display presented by the files shown in Figs. 
13 to 16. 

[0030] Fig. 18 shows XSLT data when a selection menu is displayed by using a 
setting file. 

[0031] Fig. 19 shows a specific example of a setting file for selecting the file of Fig. 
15 13 or Fig. 14. 

[0032] Fig. 20 shows a specific example of an XSLT file that can select the file of 
Fig. 13 or Fig. 14 through the setting file of Fig. 19. 

[0033] Fig. 21 shows an exemplary display of a selection menu displayed by using 
the files of Figs. 19 and 20. 
20 [0034] Fig. 22 is a block diagram representing a hardware configuration of a server. 

[0035] Fig. 23 is a flow chart representing a process performed by the server shown 
in Fig. 22. 

[0036] Fig. 24 schematically shows flow of information transmitted from MFP 100 
to PCs 300a and 300b of Fig. 1, in accordance with a fourth modification. 
25 [0037] Figs. 25 and 26 show specific examples of a language data file Dl stored in 
MFP 100. 

[0038] Fig. 27 shows a specific example of a setting file D2 recorded in MFP 100. 
[0039] Fig. 28 shows a specific example of a device status file recorded in MFP 
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100. 

[0040] Fig. 29 shows a specific example of a style definition file D3 recorded in 
MFP 100. 

[0041] Fig. 30 represents exemplary displays on display portion 303 of PC 300a or 
5 300b. 

[0042] Figs. 3 1 and 32 show specific examples of error message data file stored in a 
device. 

[0043] Fig. 33 shows a specific example of a setting file D2 stored in a device. 
[0044] Fig. 34 shows a specific example of a device status file D4 stored in a 
10 device. 

[0045] Fig. 35 shows a specific example of a style definition file D3 stored in a 
device. 

[0046] Fig. 36 shows an exemplary display given through the files of Figs. 3 1 to 35. 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 
15 [0047] Embodiments of the present invention will be described in the following with 
reference to the figures. 

[0048] Fig. 1 represents a configuration of a network system in accordance with 
one embodiment of the present invention. 

[0049] Referring to Fig. 1, the present system includes an MFP (Multi Function 
20 Peripherals) 100 and client PCs 300a and 300b, connected to a network. Management 
information including status of operation of MFP 100 and method of paper feed is 
transmitted over the network using XML and XSLT, and displayed on a browser of PCs 
300a and 300b. More specifically, in response to a request from PC 300a or 300b, 
MFP 100 transmits XML files (language data file and setting file) and an XSLT file to 
25 PC 300a or 300b. Based on the transmitted files, browser software of PC 300a or 
300b displays the management information of MFP 100. 

[0050] MFP 100 stores WEB pages formed by XML and XSLT, and file names of 
XML data to be referred to are recorded as XML data. Therefore, it is possible to 
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change the display of a WEB page without changing the contents of XSLT. 
[0051] More specifically, in MFP 100, a plurality of XML files defining, by XML, 
items to be displayed by the browser, an XML file (setting file) defining names of these 
files as XML data, and an XSLT file (style definition file) having a mechanism to switch 
5 the defined files are recorded, and hence, it has a function of switching the file to be 
used by XSLT. 

[0052] Fig. 2 schematically shows flow of information transmitted from MFP 100 to 
PCs 300a and 300b. 

[0053] Referring to the figure, MFP 100 has a controller 102, and using a WWW 
10 server, transmits management data of MFP 100 to a browser B of PC 300a or 300b, in 
the XML and XSLT forms. MFP 100 has language data files Dl (XML files), a setting 
file D2 (XML file) and a style definition file D3 (XSLT file). There are a plurality of 
language data files Dl, in order to handle a plurality of languages (language data files 
Dl-l,Dl-2,Dl-3). 

15 [0054] Data transmitted from MFP 100 to PC 300a or 300b includes setting file D2, 
style definition file D3 and one of language data files Dl. 

[0055] When MFP 100 is accessed by the browser B, browser B first identifies style 
definition file D3 and checks the contents of setting file D2, so as to select a necessary 
language data file from the plurality of language data files, and takes in setting file D2, 
20 style definition file D3 and only the necessary language data file Dl to PC 300a or 300b. 
[0056] Fig. 3 is a block diagram representing a hardware configuration of MFP 100 
shown in Fig. 1 . 

[0057] Referring to the figure, MFP 100 includes a CPU 101 controlling the overall 
apparatus, a modem 103 for connection to a public line, an LAN card 105 for 
25 connection to the Internet or to an LAN, a display portion 107 for displaying necessary 
information to the user, an input portion 109 including a key and the like operated by 
the user for inputting information necessary for operation of the apparatus, a hard disk 
drive 1 1 1 storing image data, XML and XSLT files, an ROM 1 13 storing a program and 
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the like, an RAM 1 15 for temporarily storing data, a scanner 1 17 for reading an original, 
an automatic document feeder ADF 119, and a print engine 121 for printing image data. 
[0058] Fig. 4 is a block diagram representing a hardware configuration of one of 
PCs 300a and 300b shown in Fig. 1 . 
5 [0059] Referring to the figure, the PC includes a CPU 301 for overall control of the 
apparatus, a display portion 303, an LAN card 305 for connection to an LAN, an input 
portion 307 including a keyboard, a mouse and the like, a flexible disc drive 309, a 
CD-ROM drive 3 1 1, a hard disk drive 3 13, an ROM 3 15 and an RAM 317. 
[0060] Flexible disk drive 309 allows reading of image data or a program recorded 
10 on a flexible disk (Fl), and CD-ROM drive 311 allows reading of image data or a 
program recorded on a CD-ROM (CI). 

[0061] Fig. 5 and 6 show specific examples of language data file Dl recorded in 
MFP 100. 

[0062] The files of Figs. 5 and 6 will be referred to as XML1 and XML2 here, and 
15 the file names are assumed to be "English.xml" and "Japanese.xmT, respectively. 

[0063] XML1 shown in Fig. 5 is a file for displaying a menu written in English, and 
XML2 shown in Fig. 6 is a file for displaying a menu written in Japanese. 
[0064] Specifically, words "Print", "Enable" and "Disable" used for menu display in 
Fig. 5 are replaced by Japanese words "^ V > h ", "W$T and "MW in Fig. 6. By 
20 using either of these two language data files, it is possible to display a menu in English 
or Japanese. 

[0065] Though two language data files are used here, other language data files such 
as Chinese or French may be prepared separately and added to the language data files, 
and the number of language data files is not limited. 
25 [0066] Fig. 7 shows a specific example of setting file D2 recorded in MFP 100. 

[0067] The file of Fig. 7 is referred to as XML3 here, of which name is assumed to 
be "Langugage.xml." 

[0068] Referring to the figure, the numeral portion of <Set>l</Set> in the setting 
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file represents language file of which order is to be displayed next. When English is 
selected, "1" is recorded, and when Japanese is selected, "2" is recorded. 
[0069] The portion between the tags <Language> and </Language>, file name of 
the language data file (Figs. 5 and 6) is recorded, which enables selection of the 
5 language data file to be used for display. 

[0070] Fig. 8 shows a specific example of style definition file D3 recorded in MFP 
100. 

[0071] Referring to the figure, the underlined portion (1) is for automatically 
selecting the language data file of the currently set language. This expression (1) 
10 enables acquisition of data of the <Language> tag in the order indicated by <Set> tag of 
Language. xml (Fig. 7). Specifically, here, among the files indicated by <Language> 
tag, English.xml as the file of the first order is taken. The taken data is turned to a 
variable "Language", which can be utilized later as SLanguage. 

[0072] The underlined portion (2) of Fig. 8 is for making a reference to an external 
15 XML file, using a Document function. Here, "English.xml" is in the variable 

"Language", and therefore, the file "English.xml" is read and the data of the file are 
displayed. 

[0073] The number (numeral) as the data of the <Set> tag in the setting file (Fig. 7) 
is related to the order of <Language> tag. It is noted that in order to set the numeral in 
20 <Set> tag, CGI (common gateway interface) is used. 

[0074] When English is selected by the browser, a process of transmitting the data 
"1" to the server, or a process of transmitting the data "English" to the server to set "1" 
by the determination on the side of CGI, takes place. 

[0075] Fig. 9 is a flow chart representing a process performed by the browser 
25 software installed in PC 300a or 300b. 

[0076] Referring to the figure, in step SI, whether an URL is designated by a PC or 
not is confirmed. When an URL is designated, the flow proceeds to step S2, and the 
style definition file (XSLT file), setting file (XML file) and a necessary language data file 
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(XML file) recorded at the site indicated by the URL are downloaded. 
[0077] Next, data is displayed using the files downloaded in step S3. 
[0078] In step S4, whether or not display language is changed by, for example, a 
user input is determined. If it is YES, only the language data file corresponding to the 
5 selected language is further downloaded in step S5, and data is displayed in the selected 
language in step S6. 

[0079] Fig. 10 shows exemplary displays on display portion 303 of PC 300a or 
300b. 

[0080] As can be seen from "(1) English display" on the left side of Fig. 10, as "1" 
10 is set in the <Set> tag of the setting file (Fig. 7), "English.xml" indicated by the first 
<Language> tag is selected, and therefore, the contents of XML1 of Fig. 5 appear on 
the screen (English display). 

[0081] When the user changes the display language from English to Japanese in this 

state, CGI sets "2" in the <Set> tag of the setting file (Fig. 7), and therefore, 
15 "Japanese.xmT indicated by the second <Language> tag is selected. Consequently, the 

contents of XML2 appear on the screen ("Japanese display" on the left side of Fig. 10). 

In this manner, switching of display language can be done with small amount of data. 

[0082] Specifically, when English has been selected as the display language as 

shown in Fig. 7, XML1 (English.xml) is automatically applied as there are underlined 
20 descriptions (1) and (2) in XSLT of Fig. 8, and "(1) English display" of Fig. 10 is 

displayed on the screen by the browser. At this time, files necessary for display are 

XML1, XML3 and XSLT. 

[0083] When the display language is changed to Japanese, "2" is set in the <Set> 
tag of XML3, and therefore, display is switched to Japanese display using XML2 
25 (Japanese, xml) and "(2) Japanese display" of Fig. 10 is displayed on the screen by the 
browser, without the necessity of changing XSLT. At this time, files necessary for 
display are XML2, XML3 and XSLT. 

[0084] Therefore, when the display language is changed from English to Japanese, 
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the file that is newly downloaded is XML2 only. Thus, the amount of data to be 
transmitted can be reduced. 

[0085] Fig. 1 1 shows a specific example of the language selection list displayed on 
display portion 303 of PC 300a or 300b. 
5 [0086] In the example of Fig. 1 1, available languages are displayed in the form of a 
pull-down menu, and the user may select a language to be used for display. 
[0087] Parameters displayed on the screen of Fig. 1 1 can be obtained from the 
contents of the setting file (Fig. 7). 

[0088] Fig. 12 represents style information for displaying the language selection list 
10 of Fig. 11. By adding the style information to the XSLT shown in Fig. 8, it becomes 
possible to display the menu of Fig. 1 1 using the setting file. 
[0089] Referring to Fig. 12, by the underlined expression, a character string 
preceding " xmT of the data indicated by <Language> tag of the setting file (Fig. 7) is 
output. Specifically, from the setting file of Fig. 7, character strings "English" and 
15 "Japanese" can be extracted and displayed as items of selection in the language selection 
list. 

[0090] The system structured as described above is effective when a plurality of 
displays are to be given using one XSLT. Specifically, when the layout is the same, the 
contents can be changed using one XSLT. 
20 [0091] Accordingly, in the present system, the amount of data necessary for display 
can be reduced, and load on the network can be alleviated. Further, a system can be 
provided that alleviates burden on the user of data preparation and maintenance. 
[First Modification] 

[0092] In the first modification, it is assumed that file information held in the hard 
25 disk drive, of MFP 100 is displayed on the PC side. When the user designates a folder, 
names, time of storage, file size and the like of files stored in the folder are displayed, 
and by changing folder designation, contents to be displayed can also be changed. 
[0093] Figs. 13 and 14 represent information contained in two folders in a hard disk, 
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corresponding to Figs. 5 and 6, respectively. Data of Figs. 13 and 14 are described in 
XML, of which file names are "Folder l.xmT and "Folder2.xml" 

[0094] In the data of Fig. 13, information of "Jane.tif ' and "Map.jpg", that are files 
stored in Folder 1 is recorded. 
5 [0095] In the data of Fig. 14, information of "testtif and "example.jpg", that are 
files stored in Folder 2 is recorded. 

[0096] Fig. 15 shows a specific example of a setting file for selecting the file of Fig. 
13 or Fig. 14. The file name of the file is assumed to be BoxList.xml. 
[0097] In this file also, file names of the data files of Figs. 13 and 14 are described 
10 by <Box> tag, and therefore, by the numeral set in the <Set> tag, it is possible to 
determine which data file is to be used for display, as in the example of Fig. 7. 
[0098] Fig. 16 shows a specific example of an XSLT file that allows selection of the 
file of Fig. 13 or 14, through the setting file of Fig. 15. 

[0099] In this file, by the underlined expression on the sixth line, the data of the 
15 <Box> tag (Folderl.xml or Folder2.xml, and in the example of Fig. 15, Folderl.xml) in 
the order indicated by the <Set> tag of BoxList.xml file of Fig. 15 is obtained. By the 
expression on the tenth line from the bottom, the file having the file name indicated by 
the data of <Box> tag is read and displayed. 

[0100] The expression denoted by *1 in Fig. 16 provides a list of types of folders 
20 that can be displayed (in this example, Folder 1 and Folder 2), in the form of a selection 
menu. 

[0101] Fig. 17 illustrates exemplary displays given by the files shown in Figs. 13 to 
16. . 

[0102] By the expression denoted by * 1 of the XSLT file shown in Fig. 16, a 
25 selection menu such as shown in Fig. 17 (1) is displayed. From the "Folder List," it is 
possible for the user to select Folder 1 or Folder. 2. 

[0103] When the user clicks either one of the two, "1" or "2" is set in the <Set> tag 
portion of the setting file (Fig. 15). Consequently, contents of "Folder 1 xml" or 
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"Folder2.xml" are displayed (see (2) or (3) of Fig. 17). 

[0104] The data displayed in a list as a selection menu may be read to XSLT as 
represented by *1 of Fig. 16, or XML data of the setting file (Fig. 15) may be utilized to 
allow expansion. This provides a system that is flexible to addition of folders. 
5 [0105] Specifically, when the file name is the same as the Folder name displayed on 
the selection menu of "Folder List," the selection menu can be displayed by using the 
data in "BoxList.xmT of Fig. 15. 

[0106] Fig. 18 shows XSLT data when the selection menu is to be displayed by 
using the setting file, representing the data described in place of the portion * 1 of Fig. 
10 16. 

[0107] In the example of Fig. 18, by the underlined expression, a string of 
characters preceding "xmT of the data at the <Box> tag of Fig. 15 is output. 
Therefore, even when a folder is added, what is necessary is simply to add the XML file 
indicated by "(folder name).xml" and XML data of BoxListxml, and modification of 
15 XSLT is unnecessary. 

[Second Modification] 

[0108] A specific example in which the XML file name is made different from the 
Folder name to be displayed in the selection menu of "Folder List" will be described in 
the following. 

20 [0109] By way of example, assume that "Mike" and "Jane" are displayed in the 

selection menu of "Folder List", and the contents of "Folder l.xml" and "Folder2.xml" 
are displayed when "Mike" and "Jane" are selected, respectively. Here, in place of 
Boxlist.xml and Boxlist.xsl of Figs. 15 and 16, Boxlist2.xml and Boxlist2.xsl of Figs. 19 
and 20 are used. 

25 [0110] Specifically, in the setting file of Fig. 19, names to be displayed on the 

selection menu of "Folder List" are indicated by <Name> tag, and the corresponding file 
names are indicated by the <Box> tag. 

[0111] In accordance with the underlined expression on the sixth line of the style 
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sheet of Fig. 20, the file name of the <Box> tag of the order indicated by the <Set> tag 
is read from Fig. 19. Further, by the expressions on three lines surrounded by a solid 
line, the name indicated by the <Name> tag is displayed as the selection menu of the 
"Folder List." 

[0112] Fig. 21 shows an example of the selection menu displayed by using the files 
of Figs. 19 and 20. 

[0113] As shown in the figure, names "Mike" and "Jane" are displayed, and when 

these are selected, "folderl.xml" and "folder2.xml" are displayed, respectively. 

[0114] In the embodiments above, a change in display language of a WEB page and 

a change in display of folder contents have been described. The present invention is 

also applicable when, by way of example, a plurality of address books are managed by a 

plurality of files and the address book to be displayed is changed by selection. 

[0115] Specifically, when data of address books are stored in place of the data of 

Figs. 13 and 14, for example, the image of Fig. 21 apperars on the screen to allow 

switching of the address books for display. 

[Third Modification] 

[0116] Though data are downloaded from the MFP in the embodiments above, it is 
not limiting, and the present invention is also applicable to a system consisting of a 
general server such as a computer and a client. 

[0117] Fig. 22 is a block diagram representing a hardware configuration of the 
server in such a system. 

[0118] Referring to the figure, a server 200 includes a CPU 201 for overall control 
of the apparatus, a display portion 203, an input portion 205 including a mouse or a 
keyboard, an LAN card 207 for connection to an LAN, a flexible disk drive 209, a 
CD-ROM drive 21 1, a hard disk drive 213, an ROM 215 and an RAM 217. 
[0119] As in the client computer of Fig. 4, flexible disk drive 209 allows reading of 
image data or a program recorded on a flexible disk (F2), and CD-ROM drive 211 
allows reading of image data or a program recorded on a CD-ROM (C2). 
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[0120] Fig. 23 is a flow chart representing a process performed by the server of Fig. 
22. 

[0121] Referring to the figure, in step S101, whether a data transmission request is 
issued from a client connected to the network or not is determined. If it is YES, an 
5 XSLT file and a necessary XML file are transmitted to the client in step SI 03. 

[0122] In step S105, whether the type of display date has been changed or not is 
determined, and if it is YES, only the XML file that corresponds to the selection is 
transmitted in step SI 07. 
[Fourth Modification] 

10 [0123] In the fourth modification, as in the network shown in Fig. 1, management 
information such as operation status or method of paper feed of MFP 100 is transmitted 
over the network using XML and XSLT, and displayed by the browser on PC 300a or 
300b. Specifically, upon request from PC 300a or 300b, MFP 100 transmits XML files 
(language data file, setting file and device status file indicating the status of the device) 

15 and an XSLT file to PC 300a or 300b. Based on the transmitted files, the browser 
software of PC 300a or 300b displays the management information of MFP 100. 
[0124] More specifically, MFP 100 records a plurality of XML files (language data 
files) defining by XML items to be displayed by the browser, an XML file (setting file) 
defining the file names of these as XML data, and an XSLT file (style definition file) 

20 having a mechanism of switching the defined files, and hence MFP 100 has a function of 
switching, by XSLT, the language data file to be used. Further, device status can be 
obtained from the device status file, and at the same time, the device status file identifies 
a portion to be displayed among the contents of the language data file. 
[0125] In order to enable such identification, each of the plurality of language data 

25 files has the same structure (here, tree structure), holds device information as tag 

attribute, and records, for the tag, contents corresponding to the language and attribute 
of the language data file. 

[0126] Fig. 24 schematically shows flow of information transmitted from MFP 100 
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of Fig. 1 to PCs 300a and 300b. 

[0127] Referring to the figure, MFP 100 has a controller, and management data and 
the like of MFP 100 are transmitted to a browser B of PC 300a or 300b in XML and 
XSLT formats, using a WWW server. MFP 100 has language data file Dl (XML file), 
5 setting file D2 (XML file), style definition file D3 (XSLT file) and device status file D4 
(XML file) recorded therein, and language data file Dl includes a plurality of files 
(language data files Dl-1, Dl-2, Dl-3) to handle a plurality of languages. 
[0128] Data transmitted from MFP 100 to PC 300a or 300b includes setting file D2, 
style definition file D3, device status file D4 and one of language data files Dl. 
10 [0129] When MFP 100 is accessed by the browser B, browser B first identifies style 
definition file D3 and checks the contents of setting file D2, so as to select a necessary 
language data file from the plurality of language data files, and takes in style definition 
file D3, setting file D2, device status file D4 and only the necessary language file Dl to 
PC 300a or 300b. 

15 [0130] Figs. 25 and 26 show specific examples of language data file Dl recorded in 
MFP 100. 

[0131] The files of Figs. 25 and 26 will be referred to as XML1 and XML2 here, 
and the file names are assumed to be "English.xml" and "Japanese.xml", respectively. 
[0132] XML1 shown in Fig. 25 is a file for displaying menu or device status 
20 described in English, while XML2 shown in Fig. 26 is a file for displaying menu or 
device status described in Japanese. 

[0133] Specifically, words "Print"," Ready", "Error", "Enable" and "Disable" used 
for menu display in Fig. 5 are replaced by Japanese words "Zf V 1/ h " 1^7* << 
7 — ", "^f^b" and "^^3" in Fig. 26. By using either of these two language data files, 
25 display in English or Japanese can be presented. 

[0134] Each of the plurality of language data files has the same tree structure. 
Specifically, both in Figs. 25 and 26, elements indicated by the <Print> tag, <Status> tag, 
and <Select> tag are represented in nested manner, between <MFP> start and end tags. 
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As to the <Item> tag as the content of <Status> tag, contents corresponding to the 
attribute (data) = "Ready" and "Error" are described in the corresponding language. 
Similarly, as to the <Item> tag as the content of <Select> tag, contents corresponding to 
the attribute (data) = "Enable" and "Disable" are described in the corresponding 
5 language. 

[0135] Though two language data files are used here, other language data files such 
as Chinese or French may be prepared separately and added to the language data files, 
and the number of language data files is not limited. 

[0136] Fig. 27 shows a specific example of setting file D2 recorded in MFP 100. 
10 [0137] The file of Fig. 27 is referred to as XML3 here, of which name is assumed to 
be "Langugage.xml " 

[0138] Similar to the example described with reference to Fig. 7, in setting file D2 
shown in Fig. 27 also, the numeral portion of <Set>l</Set> in the setting file represents 
language file of which order is to be displayed next. When English is selected, "1" is 
15 recorded, and when Japanese is selected, "2" is recorded in the example of Fig. 27. 

[0139] In the portion between the tags <Language> and </Language>, file name of 
the language data file (Figs. 25 and 26) is recorded, which enables selection of the 
language data file to be used for display. 

[0140] Fig. 28 shows a specific example of device status file D4 recorded in MFP 
20 100. 

[0141] The file shown in Fig. 28 is referred to as DATA1 here, of which file name is 
assumed to be "data.xml." 

[0142] This is a file of which contents are automatically updated in accordance with 
the device status, in order to represent the status of the device. Here, "Ready" or 
25 "Error" is described reflecting the status of the device at the portion of <Status> tag, 
and at the portion of <Function> tag, "Enable" or "Disable" is described reflecting the 
status of the device. In this example, "Ready" and "Enable" are described, 
respectively. 
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[0143] Fig. 29 shows a specific example of style definition file D3 recorded in MFP 
100. 

[0144] The file of Fig. 29 is referred to as XSLT here, of which file name is 
assumed to be "data.xsl." 
5 [0145] Referring to the figure, the portion indicated by (1) is for automatically 
selecting the language data file of the currently set language. This expression (1) 
enables acquisition of contents of the <Language> tag in the order indicated by <Set> 
tag of Language.xml (Fig. 27). Specifically, here, among the files indicated by 
<Language> tag, English.xml as the file of the first order is taken. The taken data is 
10 turned to a variable "Language", which can be utilized later as SLanguage. 

[0146] The portion indicated by (2) of Fig. 29 is for displaying the contents of 
<Print> tag of the file (here, English.xml) indicated by SLanguage, through Document 
function. 

[0147] The portion indicated by (3) of Fig. 29 is for storing contents indicated by 
15 the <Status> tag of DATA1 (data.xml), in variable X. 

[0148] The portion indicated by (4) of Fig. 29 is for displaying the contents of the 

Item tag of which attribute data is "X" (here, "Ready"), among the contents of <Status> 

tag of the file indicated by SLanguage through Document function (here, English.xml). 

This portion provides the display "Ready." 
20 [0149] The portion indicated by (5) of Fig. 29 is for storing the contents indicated 

by <Function> tag of DATA1 (data.xml) in variable Y. As shown in Fig. 28, here, 

"Enable" is stored in "Y" 

[0150] The portion indicated by (6) of Fig. 29 is for displaying a select box, in such 
a state that the content of <Item> tag of which attribute data is the variable Y (here, 
25 "Enable") is selected among the contents of <Select> tag of the file indicated by 
SLanguage (here, English.xml). 

[0151] The number (numeral) as the data of the <Set> tag in the setting file (Fig. 
27) is related to the order of <Language> tag. It is noted that in order to set the 
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numeral in <Set> tag, CGI (common gateway interface) is used. This is the same as in 
the example of Fig. 7. 

[0152] Fig. 30 shows exemplary display on display portion 303 of PC 300a or 300b. 
[0153] As can be seen from "(1) English display" on the left side of Fig. 30, as "1" 
5 is set in the <Set> tag of the setting file (Fig. 7), "English.xml" indicated by the first 

<Language> tag is selected, and therefore, the contents of XML 1 of Fig. 25 appears on 
the screen (English display). 

[0154] Further, for the display, device status file D4 (DATA1) is referred to, and 
therefore, contents of XML 1 are displayed based on the description of device status file 
10 D4. 

[0155] When the user changes the display language from English to Japanese in the 
state of Fig. 30(1), CGI sets "2" in the <Set> tag of the setting file (Fig. 27), and 
therefore, "Japanese. xml" indicated by the second <Language> tag is selected. 
Consequently, the contents of XML2 appear on the screen ("(2) Japanese display" on the 
15 left side of Fig. 30). In this manner, switching of display language can be done with 
small amount of data. 

[0156] Specifically, when English has been selected as the display language as 
shown in Fig. 27, XML1 (English.xml) is automatically applied as there are descriptions 
(1) to (6) in XSLT of Fig. 29 and "(1) English display" of Fig. 30 is displayed on the 
20 screen by the browser. At this time, files necessary for display are XML1, XML3, 
DATA1 and XSLT. 

[0157] When the display language is changed to Japanese, "2" is set in the <Set> 
tag of XML3, and therefore, display is switched to Japanese display using XML2 
(Japanese.xml) and "(2) Japanese display" of Fig. 30 is displayed on the screen by the 
25 browser, without the necessity of changing XSLT. At this time, files necessary for 
display are XML2, XML3, DATA1 and XSLT. 

[0158] Therefore, when the display language is changed from English to Japanese, 
the file that is newly downloaded is XML2 only. Thus, the amount of data to be 
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transmitted can be reduced. 
[Fifth Modification] 

[0159] In the fourth modification above, the language used for display is changed by 
the file XML3. With regard to the change in contents to be displayed, the present 
5 invention is also applicable to change between display files for adults and for children, 
display files for general users and for administrators, or display files for beginners and 
advanced learners, and so on. 

[0160] In the following, an example will be described in which contents of error 

message is changed by switching between display files for general users and for an 
10 administrator, where the error message is displayed in accordance with an error code. 

[0161] Figs. 3 1 and 32 show specific examples of error message data file Dl 

recorded in a device such as MFP 100. 

[0162] Files of Figs. 31 and 32 will be referred to as XML1 and XML2 here, and 

the file names are assumed to be "User.xml" and "Admin.xml", respectively. The 
15 former is a display file for a general user, and the latter is a display file for an 

administrator. 

[0163] Specifically, the contents indicated by <Message>tag used for display in Fig. 
3 1 is replaced by more detailed contents in Fig. 32. By using either one of these two 
error messages, a display for a general user or for an administrator can be presented. 

20 [0164] Each of the plurality of error message data files has the same tree structure. 
Specifically, both in Figs. 3 1 and 32, elements indicated by the <ErrorItem> tag and 
<Message> tag are represented in nested manner, between <MFP> start and end tags. 
As the content of <ErrorItem> tag, contents corresponding to each <Item> tag of the 
attribute name = "IP Add" and "SubnetMask" are described. Similarly, as the content 

25 of <Message> tag, contents corresponding to <Item> tag of attribute name = "Ok 1", 
"Str_l", "Str_2", "Str_3" and "Err_2" are described, respectively. 
[0165] Though two error message data files are used here, other error message data 
files may be prepared separately and added, and the number of error message data files 
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is not limited. 

[0166] Fig. 33 shows a specific example of setting file D2 recorded in a device. 
[0167] The file of Fig. 33 will be referred to as XML3 here, of which file name is 
assumed to be "System.xml." 
5 [0168] As in the example described with reference to Fig. 7, the numeral portion of 
<Set>K/Set> in the setting file represents language file of which order is to be 
displayed next. When a display file for a general user (User.xml) is selected, "1" is 
recorded, and when a display file for an administrator (Admin. xml) is selected, "2" is 
recorded in this portion, in the example shown in Fig. 33. 
10 [0169] Between the tags <Kind> and </Kind>, file name of the error message data 
file (Figs. 3 1 and 32) is recorded, and this allows selection of the error message data file 
to be used for display. 

[0170] Fig. 34 shows a specific example of device status file D4 recorded in a 
device. 

15 [0171] The file of Fig. 34 will be referred to as DATA1 here, of which file name is 
assumed to be "error.xml." 

[0172] This is a file of which contents are automatically updated in accordance with 
the device status, in order to represent the error status of the device. Here, any of the 
error codes "OkJ", "Str_l", "Str_2", "Str_3" and "Err_2" is described as attribute 
20 Code, reflecting the status of the device at the portion of <Item> tag in <Message> tag. 
Further, as the contents of <Item> tag, either "IP Add" or "SubnetMask" is described. 
In this manner, it becomes possible to describe either one of, or both of IP Add (DP 
address) and SubnetMask (subnet mask) statuses. 

[0173] Fig; 35 shows a specific example of style definition file D3 recorded in a 
25 device. 

[0174] The file of Fig. 35 is referred to as XSLT here, of which file name is 
assumed to be "error.xsl " 

[0175] Referring to the figure, the portion indicated by (1) is for automatically 
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selecting the currently set error message data file. This expression (1) enables 
acquisition of data of the <Kind> tag in the order indicated by <Set> tag of System.xml 
(Fig. 33). Specifically, here, among the files indicated by <Kind> tag, User.xml as the 
file of the first order is taken. The taken data is turned to a variable "Display", which 
5 can be utilized later as SDisplay. 

[0176] The portion indicated by (2) of Fig. 35 is for storing contents indicated by 
the first <Item> tag of error. xml, in variable Me. As can be seen from Fig. 34, here, 
"IPadd" is stored in "Me." 

[0177] The portion indicated by (3) of Fig. 35 is for storing the value of attribute 
10 Code of the first <Item> of error.xml in variable Co. As can be seen from Fig. 34, here, 
"Str_l"isstoredin"Co" 

[0178] The portion (4) of Fig. 35 is for displaying the contents of Item tag of which 
attribute is "Me" (here, "IP Add"), among the contents of <ErrorItem> tag of the file 
(here, User.xml) indicated by SDisplay, through Document function. This portion 

15 provides display of "IP address." 

[0179] The portion (5) of Fig. 35 is for displaying the contents of Item tag of which 
attribute is "Co" (here, "Str_l"), among the contents of <Message> tag of the file (here, 
User.xml) indicated by SDisplay, through Document function. This portion provides 
display of "Not input yet." 

20 [0180] Thereafter, by the expression (2), the contents of the next <Item> tag of 
error.xml ("SubnetMask") is stored in variable Me, and by the expressions (3) and the 
following, the value ("Str_3") of attribute Code of the second <Item> tag of error.xml is 
stored in variable Co. Among the contents of the <ErrorItem> tag of User.xml, 
content ("Subnet mask") of the Item tag of which attribute is "SubnetMask" is displayed, 

25 and among the contents of <Message> tag of User.xml, content ("Input character not 
correct") of the Item tag of which attribute is "Str_3" is displayed. 
[0181] Fig. 36 shows the contents displayed by the files shown in Figs. 3 1 to 35 
through the process described above. 
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[0182] Here again, when the display is to be changed to the one for an administrator, 
"2" is set in <set> tag of XML3, and the display is switched to the one corresponding to 
XML2 (Admin.xml), without changing XSLT. 
[Others] 

[0183] It is noted that a program for executing the process represented by the flow 
charts of the above described embodiment can be provided, and such a program may be 
recorded on a recording medium such as a CD-ROM, a flexible disk, a hard disk, an 
ROM, an RAM or a memory card, to be delivered to a user. 
[0184] Further, the program may be downloaded to an apparatus through a 
communication network including the Internet. 

[0185] The present invention is not limited to the embodiments described above, 
and the present invention is applicable to any system that displays a file, no matter 
whether the system is connected or not connected to a network environment. 
Specifically, the present invention is applicable even to a PC not connected to a network, 
which reads contents of a recording medium such as a hard disk using a browser. 
[0186] Although the present invention has been described and illustrated in detail, it 
is clearly understood that the same is by way of illustration and example only and is not 
to be taken by way of limitation, the spirit and scope of the present invention being 
limited only by the terms of the appended claims. 
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